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Abstract
Introduction: The length of stay (LOS) in intensive care unit (ICU) nonsurvivors is not often reported, but
represents an important indicator of the use of resources. LOS in ICU nonsurvivors may also be a marker of cultural
and organizational differences between units. In this study based on the national intensive care registries in
Finland, Sweden, and Norway, we aimed to report intensive care mortality and to document resource use as
measured by LOS in ICU nonsurvivors.
Methods: Registry data from 53,305 ICU patients in 2006 were merged into a single database. ICU nonsurvivors
were analyzed with regard to LOS within subgroups by univariate and multivariate analysis (Cox proportional
hazards regression).
Results: Vital status at ICU discharge was available for 52,255 patients. Overall ICU mortality was 9.1%. Median LOS
of the nonsurvivors was 1.3 days in Finland and Sweden, and 1.9 days in Norway. The shortest LOS of the
nonsurvivors was found in patients older than 80 years, emergency medical admissions, and the patients with the
highest severity of illness. Multivariate analysis confirmed the longer LOS in Norway when corrected for age group,
admission category, sex, and type of hospital. LOS in nonsurvivors was found to be inversely related to the severity
of illness, as measured by APACHE II and SAPS II.
Conclusions: Despite cultural, religious, and educational similarities, significant variations occur in the LOS of ICU
nonsurvivors among Finland, Norway, and Sweden. Overall, ICU mortality is low in the Scandinavian countries.
Introduction
Mortality and length of stay (LOS) are two frequently
reported outcomes in intensive care units (ICUs). Vital
status at ICU discharge is easily obtained in most units,
but often, a more-robust outcome measure such as hos-
pital mortality or mortality at a specific time point is
preferred, because they are less likely to be influenced
by organizational factors. Nevertheless, ICU mortality
still plays a large part in ICU audits, as it may be com-
bined with the LOS and hospital mortality to monitor
resource utilization.
A specific group of patients that may be characterized
by the combination of these measures is the patients
w h od i ed u r i n gt h e i rI C Us t a y .R e s o u r c eu s ei nt h e s e
patients, as measured by LOS in the ICU, may be
sensitive to organizational and cultural differences
between units, such as the availability of high-depen-
dency units and variations in end-of-life practices
between different countries. However, not many studies
have focused specifically on LOS in ICU nonsurvivors
and its relation to various geographic and organizational
factors.
The three neighboring countries (Finland, Norway,
and Sweden) share close historic and cultural ties that
have resulted in several common traits. ICUs in the
Scandinavian countries are run predominantly by
anesthesiologists. The clinical training in intensive care
is organized by the Scandinavian Society of Anaesthe-
siology and Intensive Care (SSAI) with a 2-year training
program in intensive care medicine established in 1999
[1]. It is believed that the similarities in the organization
and practice of intensive care medicine in the Scandina-
vian countries have led to similar case-mixes and out-
comes. All three countries have national intensive care
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any medium, provided the original work is properly cited.registries that cover a majority of ICU admissions [2-4].
To compare and report national intensive care data
from these three countries, we created a merged data-
base of all registered admissions in 2006.
The primary aim of this study was to report intensive
care mortality and to document resource use as measured
by LOS in ICU nonsurvivors by using a merged database
of 53,305 ICU admissions in Norway, Finland, and Sweden
in 2006. We analyzed the significance of several variables
with regard to LOS to identify national and organizational
differences in the treatment of ICU nonsurvivors.
Materials and methods
The dataset was compiled by a collaboration of the
national intensive care registries of Finland, Norway,
and Sweden. Data from all ICU admissions in 2006
were merged into one database by Intensium Ltd., Fin-
land [3], and resulted in a database of 53,305 patients.
Data collection is illustrated in Figure 1.
The national registries of Finland, Norway, and Sweden
are different with regard to organization, collected vari-
ables, and modes of data collection. The most important
difference is linked to the definition of ICU patients
when LOS is shorter than 24 hours. Most small nonuni-
versity hospitals in Norway and Sweden have combined
postoperative and intensive care units. In these combined
units, postoperative patients with LOS longer than 24
hours are defined as ICU patients. In Norway, all patients
who receive mechanical ventilation during their ICU stay
are defined as ICU patients. The Swedish registry
includes postoperative admissions if organ support
beyond normal postoperative recovery is required (> 6
hours). The Finnish registry collects data for all ICU
admissions. Patients who die during their ICU stay are
defined as ICU patients in all three registries, regardless
of LOS. To adjust for differences in registration thresh-
olds for the whole cohort, we performed additional mor-
tality analysis for patients with LOS longer than 24 hours.
Automatic data retrieval by clinical information sys-
t e m sw a su s e di n1 5o f2 4F i n n i s hI C U si n2 0 0 6 .T h e
Norwegian and Swedish registries did not receive data
based on automated systems. LOS was calculated as the
number of hours spent in the ICU converted to days
and fractions of days in all registries.
The steering committees of all three registries
approved the project. The regional ethics committee
(Western Norway Regional Health Authority, Norway)
waived approval because the project involved routinely
collected, anonymous data from governmentally
approved quality registries.
Statistics
LOS is presented as medians and quartiles (IQR) unless
otherwise stated, as the distribution is highly skewed.
Other continuous variables are presented as means and
standard deviations (SDs). Analyses of LOS were done
with the Kruskal-Wallis, log-rank or Mann-Whitney U
test, where appropriate. For continuous variables, the
means were analyzed with the Student t test or one-way
analysis of variance, where appropriate. Categoric vari-
a b l e sw e r ea n a l y z e db yu s i n gt h ec
2 test. APACHE II
and SAPS II, both without age points, were grouped
into quartiles before univariate analysis. To examine the
independent effect of several variables on LOS, we per-
formed a multivariate Cox regression proportional-
hazards analysis, which included age category, admission
category, hospital type, country, and gender. The pro-
portional-hazards assumption was assessed graphically
with relevant covariates. We used SPSS version 15.0
(SPSS Inc., Chicago, IL).
Results
Vital status at ICU discharge was available for 53,255
patients. Overall, 4,854 patients (9.1%) died during the
I C Us t a y( T a b l e1 ) .T h em e d i a nt i m et od e a t hi nt h e
ICU was 1.5; IQR, 0.5 to 4.2 (mean, 4.3 ± 9.1) days
(Table 2). Overall LOS was 1.6; IQR, 0.9 to 3.6 days.
Severity, as measured by APACHE II and SAPS II, was
higher in Finland than in Norway or Sweden.
Some 31, 727 patients had LOS longer than 24 hours.
In this group, ICU mortality was 9.2%, and overall LOS
was 3.3; IQR, 1.7 to 6.7 days (Table 3).
The median time to death in Norway was 1.9; IQR,
0.6 to 5.4 days, which differed significantly from that in
Finland: 1.3; IQR, 0.5 to 3.8 days, and Sweden: 1.3; IQR,
0.5 to 3.6 days (Figure 2). ICU nonsurvivors used 12.4%
of the total number of ICU days. The shortest LOS of
the nonsurvivors was found in patients older than 80
years, emergency medical admissions, nonuniversity hos-
pital admissions, female patients, and the quartiles with
the highest severity scores without age points (Table 4).
In the multivariate Cox regression analysis, the follow-
ing variables were found to be independently associated
with LOS: age group, country, admission category, and
sex (Table 5). No significant association was found for
the type of hospital.
The maximal LOS of ICU nonsurvivors was found in
patients with a predicted mortality of 10% to 20% by
using SAPS II and APACHE II (Figure 3).
Discussion
In this study of a large number of ICU admissions from
2006 in Finland, Norway, and Sweden, the ICU mortal-
ity was found to be low (9.1%). Only a few studies in
intensive care have reported ICU mortality on a national
level. In a study from Australia and New Zealand, the
bi-national registry reported an ICU mortality of 9% for
2003 [5], whereas the Italian national registry (GiViTi)
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national studies have reported ICU mortality to range
from 7% to 20%. Although such multinational studies
often provide greater detail than national registries with
regard to the data of individual patients, their ability to
characterize national outcomes is limited because the
representativeness of the participating units may be
questioned. This is illustrated by the SAPS 3 study [7],
in which the Northern European region was represented
by only 355 patients with an ICU mortality of 20%,
which is obviously not representative for our three
countries. The reasons for the low mortality in the
Scandinavian countries remain to be established, but
because ICU-bed availability in Finland, Norway, and
Sweden is low (approximately five to six per 100,000
population), and severity of illness is high, regional
Figure 1 The 2006 Scandinavian ICU cohort collection of data.
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care quality are more likely explanations. A recent study
of critical care systems across North America and Eur-
ope reported a negative correlation between the number
of ICU beds and hospital mortality [8]. The number of
ICU beds in Europe varied from 3.5 (UK) to 24.6 per
100,000 population (Germany). When compared with
the countries with similar ICU-bed availability in that
study, mortality in our study was low.
Because ICU mortality is influenced by organizational
factors in hospitals and health systems, hospital mortal-
ity is generally regarded as a better outcome measure.
The main problem of using hospital mortality when
comparing outcomes is bias due to interhospital trans-
fers. In health systems in which such transfers are com-
mon and no routine registration of vital status after
transfer is present, such comparisons will be biased in
favor of hospitals transferring the highest number of
patients [9]. A low ICU mortality coupled with high
hospital mortality could be a marker of premature dis-
charges from the ICU or poor post-ICU care. However,
our data suggest that the hospital (Finland, Norway) or
30-day mortality (Sweden) of ICU patients is low in the
Scandinavian countries, but the lack of standardized
outcome measures, uncertainties regarding transfer fol-
low-up, and different registration thresholds of patients
with short LOS make exact comparisons within the
Scandinavian countries inaccurate.
Measuring the use of resources in individual ICU
patients is not a straightforward procedure. Several nur-
sing-activity scores have been developed, and their use
does provide important information not obtained when
using the crude LOS [10,11]. Our registries gather data
on nursing activity, but the use of different scoring sys-
tems precludes comparisons between our countries. We
have therefore used the LOS in our analysis, which is
the main determinant of resource use and is readily
available in most studies.
LOS is also influenced by severity of illness, and sev-
eral studies have attempted to create severity-based
LOS-prediction models [12,13]. The LOS of nonsurvi-
vors has been difficult to model, as the relation between
LOS and severity differs from that of the general ICU
population. In contrast to ICU survivors, who have
increasing LOS with increasing severity at ICU admis-
sion, an inverse relation is found between severity and
LOS in ICU nonsurvivors (Figure 3). We found the
longest LOS in the group of 10% to 20% mortality risk,
which is in accordance with an earlier study by the
Scottish national ICU registry [14]. This means that the
short LOS in the Finnish nonsurvivors may in part be
explained by the higher severity of these patients’ illness.
Treatment limitations in the very old may have influ-
enced our findings, but the shorter LOS in the groups
with higher severity scores was present even after
removing age points.
Table 1 Patient characteristics
Finland Norway Sweden Total
Number of patients, n 14,614 10,988 27,653 53,255
Male (%) 63.0 52.8 56.7 57.7
Age, (years) mean (SD) 58.0 (18.6) 58.9 (22.6) 55.1 (23.2) 56.7 (22.0)
ICU mortality (%) 8.6 12.4 8.1 9.1
Hospital mortality (%) 17.0 16.8 n.a. 16.9
30-day mortality (%) n.a n.a 16.6 16.6
LOS (days) median (IQR) 1.6 (0.9-3.6) 2.1 (1.2-4.9) 1.0 (0.5-2.2) 1.3 (0.7-3.1)
SAPS II, mean (SD) 38.2 (18.7) 36.6 (18.3) n.a. 37.5 (18.5)
APACHE II, mean (SD) 20.4 (9.2) n.a. 15.5 (8.8) 17.5 (9.3)
LOS, length of stay in the ICU, n.a., not available. Characteristics are not corrected for different registration thresholds in the three registries.
Table 2 ICU nonsurvivors
Total Finland Norway Sweden P
a
Number of deaths in ICU 4,853 1,257 1,358 2,238 –
Male (%) 57.3 62.9 53.8 46.2 < 0.001
Age (years), mean (SD) 67.2 (16.8) 64.1 (15.5) 68.0 (18.1) 68.5 (16.4) < 0.001
LOS (days) median (IQR) 1.5 (0.5-4.2) 1.3 (0.5-3.8) 1.9 (0.6-5.4) 1.3 (0.5-3.6) < 0.001
LOS (days) mean (SD) 4.3 (9.1) 3.7 (7.8) 5.5 (10.6) 4.0 (8.7) –
SAPS II, mean (SD) 61.5 (19.4) 65.2 (19.9) 57.7 (18.1) n.a. < 0.001
APACHE II, mean (SD) 29.9 (9.0) 32.8 (9.6) n.a. 27.8 (8.0) < 0.001
LOS, length of stay in the ICU; n.a., not available.
aComparisons between countries: Age analyzed with one-way ANOVA; gender, with c
2 test for categoric
variables; LOS analyzed with Kruskal-Wallis; SAPS II and APACHE II analyzed with the Student t test.
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need exists for medical, prognostic, and ethical consid-
erations to admit patients who are likely to benefit from
treatment in the ICU. Limiting the use of resources in
patients who ultimately will not benefit from intensive
care is essential, as the availability of ICU beds is limited
in most hospitals. In the ETHICUS study, the Northern
European region was shown to have the highest preva-
lence of withholding/withdrawal of therapy in Europe
[15]. Protestant or nonreligious doctors, representing
the most common religious views in the Scandinavian
countries, instituted treatment limitations earlier after
ICU admittance than did doctors with other religious
affiliations [16]. The Italian GiViTi group reported a
median LOS of 3.0 days (mean LOS of 8.4 days) in ICU
nonsurvivors during 2005 [6]. Compared with the Italian
LOS, the median LOS of 1.5 days among Scandinavian
ICU nonsurvivors is remarkably low, but may in part be
explained by differences in culture and religion. It
should be noted that GiViTi does not use the Exact
method for calculating LOS, and this may account for
some of the difference between Italy and Scandinavia.
Among the three countries, we found a longer LOS in
the Norwegian patients who died during their ICU stay
compared with the patients in the neighboring coun-
tries. This difference was highly statistically significant,
even after corrections for other factors through Cox
regression analysis, but the proportion of variation
explained by this model is not easily determined. Sever-
ity of illness was not included in the model and may
explain some of the differences. When we included
SAPS II without age points in a separate multivariate
analysis of only Finland and Norway, both the levels of
severity and nationality were highly significant. It should
be noted that the higher severity scores in the Finnish
patients may in part be due to a more frequent use of
automatic data retrieval, which has been shown to
increase scores through higher sampling rates [17].
The reasons for the differences in LOS in nonsurvi-
vors among the three countries are not apparent. One
explanation might be differences in the discharge prac-
tice of these patients, as indicated by the lower ICU
mortality and higher post-ICU mortality in Finland and
Sweden compared with Norway.
The increased LOS in Norway represents a prolonged
stay of 14.4 hours per nonsurvivor, which is approxi-
mately 3.5% of total LOS in the Norwegian cohort. It is
not obvious that an increase in LOS of this magnitude
is of clinical relevance, but when ICU-bed availability is
low, even small increases in LOS may have an impact
on admission and discharge policies. The incidence of
nighttime discharge could be a marker of ICU-bed
shortage, but such data are not available for all three
countries in the current database.
Conflicting data are found on the influence of old age
on ICU mortality [18,19], which is probably due to dif-
ferences in admission policies and intensity of treatment.
In our study ICU mortality in the patients aged 80 years
Figure 2 Time to death after ICU admission.B l u el i n e ,F i n l a n d ;
orange line, Sweden; green line, Norway.
Table 3 Patients with LOS longer than 24 hours
Finland Norway Sweden Total
Number of patients, n 9,154 9,214 13,359 31,727
Male (%) 65.5 54.0 58.1 59.1
Age (years) mean (SD) 59.0 (17.6) 59.4 (22.2) 59.5 (20.8) 59.3 (20.4)
ICU mortality (%) 7.8 10.0 9.7 9.2
Hospital mortality (%) 18.4 14.3 n.a. 16.4
30-day mortality (%) n.a. n.a. 19.7 19.7
LOS (days) median (IQR) 3.3 (1.7-6.7) 4.0 (2.0-9.7) 3.1 (1.8-7.3) 3.3 (1.8-7.8)
SAPS II, mean (SD) 41.5 (17.4) 36.4 (17.3) n.a. 39.1 (17.6)
APACHE II, mean (SD) 22.3 (8.6) n.a. 17.8 (8.4) 17.5 (9.3)
LOS, length of stay in the ICU; n.a., not available.
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other age groups (2.7% to 11.6%). The short LOS in
nonsurvivors aged 80 years and older compared with
nonsurvivors between 60 and 80 years is striking and
may, in our opinion, represent adherence to the life-
cycle principle in which rationing is performed on the
basis of age as well as prognosis [20]. An earlier Finnish
study of the ICU treatment of the elderly explained the
short LOS in the very old to be caused by restrictions in
therapy, but also by a greater number of early deaths
[21].
Our study is based on a database of 53,503 patients,
making it one of the largest studies on ICU patients in
the Scandinavian countries. It is the first study to pro-
vide data from several national registries to compare
directly the practice of intensive care medicine in these
countries. Although the registries are believed to cover
the vast majority of ICUs in all countries, inevitably,
some ICUs are missing in the database because of the
voluntary data submission. Data on hospital mortality
in Sweden are not available, and direct comparison is
hence not possible for the three countries. Another
problem in the comparison and description of Scandi-
navian intensive care is the different thresholds for
registering patients in the registries. Firm conclusions
on the differences in mortality and LOS among the
Scandinavian countries are not possible with these lim-
itations in mind. However, analysis of LOS in nonsur-
vivors was not affected by registration differences
because all registries registered all deaths in the ICU,
regardless of LOS. Analysis of patients with LOS
longer than 24 hours confirmed the low ICU mortality
Table 4 LOS (days) of ICU nonsurvivors in subgroups
Total Finland Norway Sweden P
a
Age group (years)
0-40 1.5 (0.4-4.3) 1.3 (0.3-5.1) 1.9 (0.6-4.8) 1.3 (0.4-3.5) 0.17
40-60 1.7 (0.7-4.6) 1.4 (0.6-3.7) 2.2 (0.8-7.1) 1.7 (0.7-5.0) 0.02
60-80 1.7 (0.6-5.2) 1.4 (0.5-4.7) 2.5 (0.8-7.8) 1.6 (0.6-4.3) < 0.001
> 80 1.0 (0.3-2.6) 0.9 (0.2-2.0) 1.3 (0.4-3.1) 0.9 (0.3-2.3) 0.007
P
a < 0.001
Admission category
Elective surgery 2.5 (1.1-7.4) 1.7 (0.8-5.3) 3.4 (1.2-8.5) 3.1 (1.1-7.2) 0.168
Emergency medical 1.3 (0.4-3.8) 1.1 (0.4-3.5) 2.1 (0.7-5.9) 1.2 (0.4-3.4) < 0.001
Emergency surgical 1.9 (0.7-5.2) 1.9 (0.8-4.9) 2.0 (0.6-5.1) 1.9 (0.6-6.2) 0.961
P
a < 0.001
Type of hospital
Nonuniversity 1.3 (0.4-4.0) 1.1 (0.4-3.9) 1.9 (0.5-5.3) 1.2 (0.4-3.4) < 0.001
University 1.6 (0.6-4.3) 1.5 (0.6-3.8) 2.2 (0.8-6.0) 1.7 (0.6-4.4) < 0.001
P
a < 0.001
Gender
Female 1.3 (0.5-3.9) 1.1 (0.4-3.4) 1.7 (0.6-5.1) 1.2 (0.4-3.4) < 0.001
Male 1.6 (0.5-4.5) 1.4 (0.5-4.0) 2.1 (0.6-5.6) 1.5 (0.5-3.9) < 0.001
P
a 0.001
SAPS II quartiles
b
1. (0-35) 3.7 (1.2-10.2) 3.7 (0.9-10.0) 3.6 (1.2-10.6) n.a. 0.538
2. (36-48) 2.3 (0.7-6.4) 2.2 (0.6-6.0) 2.3 (0.8-7.0) n.a. 0.509
3. (49-62) 1.4 (0.6-3.5) 1.2 (0.6-2.7) 1.8 (0.6-4.2) n.a. 0.003
4. (≥63) 0.9 (0.3-1.8) 0.8 (0.3-1.5) 1.1 (0.5-2.7) n.a. < 0.001
P
a < 0.001
APACHE II quartiles
b
1. (0-19) 2.7 (0.7-7.7) 3.3 (0.4-10.2) n.a. 2.5 (0.8-7.2) 0.712
2. (20-25) 2.0 (0.7-5.0) 2.2 (0.4-5.4) n.a. 1.9 (0.8-4.4) 0.580
3. (26-30) 1.2 (0.5-3.0) 1.4 (0.5-3.7) n.a. 1.2 (0.5-2.5) 0.103
4. (≥33) 0.9 (0.4-1.8) 0.9 (0.4-1.7) n.a. 0.8 (0.4-1.9) 0.703
P
a < 0.001
LOS, length of stay in the ICU; n.a., not available.
aKruskal-Wallis or Mann-Whitney U test, where appropriate.
bAPACHEII/SAPS II points, age points deducted.
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countries.
The variation in definitions and registered variables
was a major obstacle when constructing the merged
database used in this study and precludes us from point-
ing to any definitive causal relation for the differences in
LOS. In our study, inclusion of a common measure of
severity in the multivariate analysis would have been of
particular interest. More-detailed information on case
mix, organization, and treatment limitations will have
great interest in future analyses. A European consensus
on core variables and definitions in ICU registration
w o u l dp r o b a b l yb eav a l u a b l e step in the provision of
such data.
Conclusions
In this database of 53,305 ICU patients in Finland, Swe-
den, and Norway admitted during 2006, we found an
ICU mortality of 9.1%, which is considered low com-
pared with reports from other countries. ICU mortality
was similar in the three countries. The median LOS of
ICU nonsurvivors was only 1.5 days, but a markedly
longer LOS was noted in Norway than in the other par-
ticipating countries. This was confirmed in the multi-
variate analysis, in which the shortest LOS was found in
patients aged older than 80 years and in emergency
medical admissions.
Key messages
￿ Length of stay of ICU nonsurvivors is seldom
reported, but may give important information on
organization, resource use, and cultural differences.
￿ Length of stay of ICU nonsurvivors is short in
Scandinavia (1.5 days), but is longer in Norway than
in Finland and Sweden.
￿ Old age and high severity of illness are associated
with short LOS in ICU nonsurvivors.
￿ Overall ICU mortality in Scandinavia is low (9.1%).
Abbreviations
ICU: Intensive Care Unit; LOS: length of stay in ICU.
Table 5 Multivariate analysis of the relation between
selected variables and LOS in ICU nonsurvivors
Number HR (CI, 95%) P
Age group (years)
0-40 282 1.00 Reference
40-60 901 0.93 (0.82-1.07) 0.317
60-80 2,320 0.94 (0.83-1.07) 0.325
> 80 1,157 1.46 (1.28-1.67) < 0.001
Admission category
Emergency surgical 982 1.00 Reference
Elective surgical 123 0.91 (0.75-1.10) 0.318
Emergency medical 3,555 1.23 (1.14-1.32) < 0.001
Country
Finland 1,254 1.00 Reference
Norway 1,172 0.74 (0.68-0.80) < 0.001
Sweden 2,234 0.92 (0.86-0.99) 0.156
Sex
Male 2,679 1.00 Reference
Female 1,981 1.10 (1.03-1.16) 0.003
Type of hospital
Nonuniversity 3,082 1.00 Reference
University 1,578 1.03 (0.97-1.10) 0.301
LOS, length of stay in ICU; HR, hazard ratio (higher HR means shorter LOS).
Figure 3 Predicted mortality and length of stay in
nonsurvivors. Mean length of stay and 95% confidence intervals in
relation to predicted mortality by APACHE II (Finland, Sweden) and
SAPS II (Finland, Norway). Circle/blue line, Finland; x/orange line,
Sweden; triangle/green line, Norway.
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